Selective inhibition of the polypeptide chain elongation in eukaryotic cells.
The effect of Cephalotaxus alkaloids--homoharringtonine and cephalotaxine--on translation in a cell-free system from rabbit reticulocytes and on phenylalanine polymerisation by human ribosomes was studied. The effect of the alkaloids on the nonenzymatic and the eEF-1-dependent Phe-tRNA(Phe) binding to poly(U)-programmed 80S ribosomes, diphenylalanine synthesis accompanying nonenzymatic Phe-tRNA(Phe) binding and acetylphenylalanyl-puromycin formation was examined. Homoharringtonine was shown to inhibit the formation of diphenylalanine and acetylphenylalanyl-puromycin catalysed by human and rat liver ribosomes, but was inactive as an inhibitor on the E. coli elongation system. Neither nonenzymatic nor enzymatic Phe-tRNA(Phe) binding was noticeably affected by the alkaloid. It has been proposed that the site of homoharringtonine binding to 80S ribosomes should overlap or coincide with the acceptor site of the ribosomal peptidyl transferase centre. The association constant of homoharringtonine for 80S human ribosomes was estimated to be (2.57 +/- 0.33).10(7) M-1 in the presence of puromycin. Cephalotaxine did not exert a significant influence on the polypeptide chain elongation.